Assessment of delta-opioid receptor activation by a series of peptides in cultured cells.
This study was designed to investigate the relative ability of a series of cyclic opioid peptides to initiate the first activation steps following their binding of delta-opioid receptors. The extent of stimulation of low Km guanosine-triphosphatase (GTPase activity) and inhibition of hormonally-stimulated cAMP accumulation in the NG108-15 (neuroblastoma-glioma) hybrid cell line were determined and compared for six closely related peptides. In addition, their binding affinity was assessed by competition with 3H-[D-Pen2D-Pen5]-enkephalin (3H-DPDPE) in membranes from these cells. All peptides tested elicited comparable maximal effects for both functional responses. Different potencies in stimulating the low Km GTPase was observed at sub-maximal agonist concentrations, although the shallow dose-response behavior did not allow accurate determination of ED50s. Estimation of ED50s for inhibition of cAMP accumulation could be made by curve fitting and were similar for four of these peptides, while DCDPE and 3R-methylDCDPE, the highest affinity analogs, were considerably more potent. In general, the observed differences in hormonal activity somewhat parallel the rank order of binding affinities, but no strict relationship was found between receptor binding and activation.